[JP. 05-320246. A] 



1/1 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 05-320246 
(43)Date of publication of application : 03.12.1993 



1 

(SDlntCL 




C08F 10/02 
C08F 4/642 




(21) Application number ; 


: 04-132995 


(71) Applicant : 


IDEMITSU KOSAN CO LTD 


(22)Date of filing : 


26.05.1992 


(72)Inventor : 


NAKANAGA KEN JI 








FUNABASHI HIDEO 



(54) PRODUCTION OF ETHYLENIC POLYMER 

(57)Abstract: 

PURPOSE: To produce an ethylenic polymer stably at a high efficiency. 

CONSTITUTION: An ethylenic polymer is produced by polymerizing ethylene or copolymerizing ethylene with at 
least one other D-olefin and/or at least one nonconjugated diene in the presence of a catalyst comprising a compd. 
of a transition metal of the group IVB of the periodic table, a compd. which reacts with the transition metal compd. 
to form an ionic complex, and an organoaluminum compd. at a temp, higher than the m. p. of the objective ethyl nic 
polymer. 



LEGAL STATUS 

[Date of request for examination] 25.05.1 999 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 32621 37 

[Date of registration] 21.12.2001 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 04. 1 2.2003 



Copyright (C); 1 998.2003 Japan Patent Office 



[JP, 05-320246, A] 



1/1 



* NOTICES * 

JPO and NClPi are not responsible for any 
daiiages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original pr cisely. 
2,j¥^p¥^^ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claimts)] 

[Claim 1] the alpha olefin of an at least the ethylene or the ethylene, and a kind as a raw material, and/or a 
copolymer with nonconjugated diene — manufacture — hit — as a catalyst — the [ (a) periodic table ] — IVB the 
manufacture approach of the ethylene system polymer characterize by the polymerization or to copolymerize at th 
temperature more than the melting point of the ethylene system polymer which should be manufacture, use the 
compound and the (c) organoaluminium compound which react with a group transition metals compound and (b) 
transition metals compound, and form the complex of ionicity as a principal component 
[Claim 2] A component (a) is a general formula (I) - (IV). 
CpMRI a R2 b R3 c ... (I) 
Cp2 MRl a R2 b ... (U) 

(Cp-Ae-Cp) MRl a R2 b ... (Ill) MRl a R2 b R3 c R4 d ... (IV) 

the inside of a formula, and M — the [ periodic table ] — IVB group transition metals and Cp may show an annular 
unsaturated hydrocarbon radical or a chain-like unsaturated hydrocarbon radical, R1, R2, R3, and R4 may show the 
ligand, the chelated ligand, or Lewis base of sigma bond nature independently, respectively, and, as for these, the 
same things may also differ mutually. Moreover, A shows bridge formation of covalent bond and e shows the integer 
of 0-6. a, b, c. and d show the integer of 0-4 independently, respectively. The manufacture approach according to 
claim 1 which is the compound expressed with either. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
daaages caused by the use of this translation. 

1. This document has b en translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to stability and the method of manufacturing an ethylene system 
polymer efficiently about the manufacture approach of an ethylene system polymer, without using a lot of detailed 
organic aluminum. 
[0002] 

[Description of the Prior Art] In recent years, the catalyst which consists of the metallocene compound and 
aluminoxane of transition metals was proposed as a new homogeneous catalyst (JP,58-19309,A). Although this 
catalyst had copolymeric [ which is very high activity and was excellent ], it had problems, such as needing 
aluminoxane in large quantities. On the other hand, the polymerization method of the alpha olefin using the specific 
boron complex and specific metallocene compound containing ammonium as a catalyst is also shown (Patent 
Publication Heisei No. 502036 [ one to ] official report). However, the catalyst used by this approach has remarkably 
low polymerization activity, and it is difficult to use industrially. Then, this invention persons' research consortium 
proposed using the catalyst which uses as a principal component a transition-metals compound, the compound 
which reacts with a transition-metals compound and forms the complex of tonicity, and an organoaluminium 
compound as an approach of manufacturing an alpha olefin system polymer efficiently, without using a lot of 
organoaluminium compounds (Japanese-Patent-Application-No. No. 339523 [ three to ] specification). However, by 
this proposal, the slurry polymerization is performed, the ethylene system polymer obtained may have bad 
operability, such as adhering to a reaction container, and it cannot say it as the manufacture approach of a fully 
efficient ethylene system polymer. On the other hand, operability etc. is improved and using the catalyst which 
supported the catalyst component to support is proposed as an approach of manufacturing a polymer stably and 
efficiently (the international public presentation 91 /No. 09882 official report, JP,3-234709,A, Japanese-Patent- 
Application-No. No. 19558 [ four to ] specification). However, by this approach, in order to support a catalyst 
component to support, a special catalyst preparation facility is required and great facility cost starts. Furthermore, 
since preparation of a catalyst becomes complicated, there is a fault it becomes impossible to acquire a required 
catalyst enough. 
[0003] 

[Means for Solving the Problem] then, the result examined wholeheartedly that this invention persons should solve 
the above-mentioned problem — the [ periodic table ] — IVB while use the catalyst containing the compound and 
organoaluminium compound which react with a group transition metals compound and a transition metals compound, 
and form the complex of ionicity, it found out that the ethylene system polymer make into the purpose could be 
obtained by set it as the temperature more than the melting point of the polymer which should generate 
polymerization temperature. This invention is completed based on this knowledge. 

[0004] Namely, this invention is in charge of manufacturing the alpha olefin of at least ethylene or ethylene, and a 
kind, and/or a copolymer with nonconjugated diene as a raw material, as a catalyst — the [ (a) periodic table ] — 
IVB The compound and the (c) organoaluminium compound which react with a group transition-metals compound 
and (b) transition-metals compound, and form the complex of ionicity are used as a principal component. The 
manufacture approach of the ethylene system polymer characterized by the polymerization or copolymerizing at the 
temperature more than the melting point of the ethylene system polymer which should be manufactured is offer d. 
[0005] In this invention, ethylene or ethylene, at least one sort of alpha olefins, and/or nonconjugated diene are 
used as a raw material. That is, ethylene may be used independently, and more than one sort or it of ethylene and 
other alpha olefins may be used together, or ethylene, one sort, or the nonconjugated diene beyond it may be us d 
together. Furthermore, ethylene, at least one sort of alpha olefins, and at least one sort of nonconjugated diene can 
also be used. As an alpha olefin, here, for example Straight chain-like monoolefins. such as a propylene and 1 - 
butene;1-hexene;1-octene;1-nonene;1-decene;1-undecene;1-dodec n, 3-methylbuten -1;3-methyl p nten -1;4- 
methyl pentene-1;2- thyl hexen -1; — 2, 2, the branch d chain monoolefin of 4-trimethyl pent ne-1 grad , and the 
monoolefin further permuted by nuclei, such as styren , can be mentioned. Moreov r, as nonconjugated diene, th 
disconjugation diol fin which has the shap of a straight chain and branched chain of carbon numbers 6-20 is 
desirable. For exampl , 1, 5-hexadi ne;l, 6-heptadiene;1, 7-OKUTA di ne;1. 8-nonadiene;1, 9-d ca dien ;2. the 5- 
dimethyl -1, 5-hexadiene; 1, 4-dim thyl-4-t-butyl -2. 6-h ptadtene, etc. ar mentioned Furthermore, end 
methylene syst m ring typ dienes, such as polyenes, such as 1, 5, and 9-deca tri n, or 5-vinyl-2-nort>omene. can 
be used. 
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[0006] as the catalyst used for this Invention — the [ (a) periodic table ] — IVB The compound and the (c) 
organoaluminium compound which react with a group transition-metals compound and (b) transition-metals 
compound, and form the complex of ionicity are used as a principal component As a compound used as a (a) 
catalyst component in this invention, it is general formula CpMRI a R2 b R3 c. ... (I) 
Cp2 MRl a R2 b ... (II) 

(Cp-Ae-Cp) MRl a R2 b ... (Ill) or general formula MRl a R2 b R3 c R4 d ... (IV) 

It comes out and the compound shown and its derivative are suitable, said general formula (I) - (IV) — setting — M 
— the L such as titanium, a zirconium, or a hafnium. / periodic-table ] — IVB Group transition metals are shown 
and Cp shows annular unsaturated hydrocarbon radicals, such as a cyclopentadienyl group, a substituent 
cyclopentadienyl group, an indenyl group, a permutation indenyl group, a tetrahydro indenyl group, a permutation 
t trahydro indenyl group, a fluorenyl group, or a permutation fluorenyl group, or a chain-like unsaturated 
hydrocarbon radical. R1. R2, and R3 And R4 Ligands. such as a ligand of sigma bond nature, a chelated ligand, and a 
Lewis'base, are shown independently, respectively. As a ligand of sigma bond nature Specifically A hydrogen atom, 
an oxygen atom, a halogen atom, the alkyl group of carbon numbers 1 -20, the alkoxy group of carbon numbers 1 -20, 
The aryl group, alkyl aryl radical, or arylated alkyl radical of carbon numbers 6-20, The acyloxy radical of carbon 
numbers 1-20, an allyl group, a permutation allyl group, the substituent containing a silicon atom, etc. can be 
illustrated, and an acetylacetonato radical, a permutation acetylacetonato radical, etc. can be illustrated as a 
chelated ligand. A shows bridge formation by covalent bond. a. b. c. and d are the integer of 0, or 1 -4 independently, 
r spectively. e shows the integer of 0. or 1-6. R1. R2. and R3 R4 [ and ] — the — two or more may join together 
mutually and it may form a ring. When Above Cp has a substituent. this substituent has the desirable alkyl group of 
carbon numbers 1-20. (11) In a formula and (III) a formula, two Cp(s) may be the same and may differ mutually. 
[0007] as the substituent cyclopentadienyl group in the above-mentioned general formula (I) - (III) — 
methylcyclopentadienyl radical, ethylcyclopentadienyl radical; isopropyl cyclopentadienyl group;1, 2- 
dimethylcyclopentadienyl radical; tetramethylcyclopentadienyl radical;!, and 3-dimethylcyclopentadienyl radical; — 1, 
2, and S-trimethylcyclopentadienyl radical; — a 1,2, and 4~trimethylcyclopentadienyl radical; 

pentamethylcyclopentadienyl group; trimethylsilylcyclopentadienyl radical etc. is mentioned. Moreover. R1 -R4 in an 
above (I) - (IV) type As an example As a halogen atom, for example, a fluorine atom, a chlorine atom, a bromine 
atom, an iodine atom. As an alkyl group of carbon numbers 1-20, a methyl group, an ethyl group, n-propyl group, an 
isopropyl group, n-butyt. an octyl radical, a 2-ethylhexyl radical. As an alkoxy group of carbon numbers 1 -20. a 
methoxy group, an ethoxy radical, a propoxy group, a butoxy radical, a phenoxy group, As the aryl group, alkyl aryl 
radical, or arylated alkyl radical of carbon numbers 6-20. a phenyl group, a tolyl group, a xylyl group, benzyl. As an 
acyloxy radical of carbon numbers 1-20, heptadecyl carbonyloxy group. As a substituent containing a silicon atom, a 
trimethylsilyl radical, a methyl group (trimethylsilyl). As a Lewis base, ether, such as wood ether, diethylether, and a 
t trahydrofuran. Ester, such as thioether, such as tetrahydrothiophene, and ethyl benzoate Acetonitrile; Amines, 
such as nitril, such as a benzohitrile, trimethylamine; tri ethyl amine; tributylamine; N.N-dimethylaniline; pyridine;2, and 
a 2'-bipyridine; phenanthroline, Triethyl phosphine; as phosphines, such as triphenyl phosphine. and chain-like 
unsaturated hydrocarbon ethylene; — butadiene; — 1-pentene; — isoprene; — pentadiene; — as 1-hexenes and 
these derivatives, and annular unsaturated hydrocarbon benzene; — toluene; — xylene; — cycloheptatriene; — 
cyclo-octadiene; — cyclooctatriene; — cyclo-octatriene, these derivatives, etc. are mentioned. Moreover, as bridge 
formation by the covalent bond of A in the above-mentioned (III) formula, methylene bridge formation, dimethyl 
m thylene bridge formation, ethylene bridge formation, 1 , and 1 '-cycio hexylene bridge formation, dimethyl silytene 
bridge formation, a dimethylgermirene crosslinking, dimethyl SUTANIREN bridge formation, etc. are mentioned, for 
example. 

[0008] As a compound expressed with said general formula (I) For example Trimethyl titanium, 
(Pentamethylcyclopentadienyl) Triphenyl titanium, (Pentamethylcyclopentadienyl) Tribenzyl titanium, 
(Pentamethylcyclopentadienyl) TORIKURORO titanium. (Pentamethylcyclopentadienyl) Trimethoxytitanium, 
(Pentamethylcyclopentadienyl) Trimethyl titanium, (Cyclopentadienyl) Triphenyl titanium, (Cyclopentadienyl) 
Tribenzyl titanium, (Cyclopentadienyl) TORIKURORO titanium, (Cyclopentadienyl) Trimethoxytitanium. 
(Cyclopentadienyl) Dimethyl (Cyclopentadienyl) Titanium. (Methoxy) Trimethyl titanium. (Methylcyclopentadienyl) 
Triphenyl titanium, (Methylcyclopentadienyl) Tribenzyl titanium, (Methylcyclopentadienyl) TORIKURORO titanium, 
(Methylcyclopentadienyl) Dimethyl (Methylcyclopentadienyl) Titanium, TORIKURORO (dimethylcyclopentadienyl) 
titanium, TORIKURORO (trimethylcyclopentadienyl) titanium, trimethyl (trimethylcyclopentadienyl) titanium. 
TORIKURORO (tetramethylcyclopentadienyl) titanium, etc.. (Methoxy) Furthermore in these, the compound which 
permuted titanium by the zirconium or the hafnium is mentioned. 

[0009] As a compound expressed with said general formula (n) For example, a screw Dimethyl titanium, a screw 
(Cyclopentadienyl) Diphenyl titanium, a screw (Cyclopentadienyl) Diethyl titanium, a screw (Cyclopentadienyl) 
Dibenzyl titanium, a screw (Cyclopentadienyl) Dimethoxy titanium, a screw (Cyclopentadienyl) Dichloro titanium, a 
screw (Cyclopentadienyl) Dihydrido titanium, a screw (Cyclopentadi nyl) Monochloro mono-hydride titanium, a screw 
(Cyclopentadienyl) Dimethyl titanium, a screw (Methylcyclop ntadienyl) Dichloro titanium, a screw 
(Methylcyclop ntadienyl) Dib nzyl titanium, a screw (Methylcyclopentadienyl) Dimethyl titanium, a scr w 
(P ntamethylcyclopentadienyl) Dichloro titanium, a scr w (Pentam thylcyclopentadienyl) Dib nzyl titanium, a scr w 
(Pentamethylcyclopentadienyl) Chloro methyl titanium, screw (pentamethylcyclopentadienyl) hydrid methyl titanium, 
dichloro (pentamethylcyclopentadienyl (cyclop ntadi nyl)) titanium, etc., (Pentamethylcyclopentadienyl) Furthenmor 
in these, the compound which permut d titanium by the zirconium or the hafnium is mentioned. 
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[0010] moreover, as a compound expressed with said general formula (III) For example, an ethylene screw Dimethyl 
titanium, an ethylene screw (Indenyl) (Indenyl) dichloro titanium An ethylene screw Dimethyl titanium, an ethylene 
screw (Tetrahydro indenyl) Dichloro titanium, dimethyl silylene screw (cyclopentadienyl) dimethyl titanium, dimethyl 
silylene screw (cyclopentadienyl) dichloro titanium, isopropylidene (cyclopentadienyl) (Tetrahydro indenyl) Dimethyl 
titanium, isopropylidene (9-fluorenyl) (Cyclopentadienyl) Dichloro titanium, [phenyl (9-fluorenyl) Methylene] (Methyl) 
(9-f!uorenyl) Dimethyl titanium, diphenylmethylene (Cyclopentadienyl) (Cyclopentadienyl) Dimethyl titanium, ethylene 
(9-fluorenyl) (9-fluorenyl) Dimethyl titanium, cyclohexa RIDEN (Cyclopentadienyl) (9-fluorenyl) Dimethyl titanium, 
cycio pen dust DIN (Cyclopentadienyl) (9-fluorenyl) Dimethyl titanium, cycio butylidene (Cyclopentadienyl) (9- 
fluorenyl) Dimethyl titanium, dimethyl silylene (Cyclopentadienyl) (9-fluorenyl) Dimethyl titanium, dimethyl silylen 
screw (2, 3, 5-trimethylcyclopentadienyl) dichloro titanium, dimethyl silylene screw (2, 3, 5- 

trimethylcyclopentadienyl) dimethyl titanium, dimethyl silylene SUBISU (Cyclopentadienyl) (Indenyl) Dichloro titanium 

etc. permutes titanium by the zirconium or the hafnium in these further, and a compound is mentioned. 

[0011] furthermore, as a compound expressed with said general formula (IV) For example, tetramethyl titanium, 

tetra-benzyl titanium, tetramethoxy titanium, tetra-ethoxy titanium, tetrabutoxytitanium, tetra-chloro titanium, 

tetrabromo titanium, butoxy TORIKURORO titanium, butoxy dichloro titanium, a screw (2. 5-G t-butyl phenoxy) The 

compound which permuted [ in / further / screw / (acetylacetonato) / dimethyl titanium, screw (2, 5-G t-butyl 

phenoxy) dichloro titanium, / titanium / these ] titanium by the zirconium or the hafnium is mentioned. 

[0012] furthermore, this invention — setting — as (a) catalyst component — the inside of said general formula (HI) 

— two conjugation cyclopentadienyl groups (however, at least one piece is a substituent cyclopentadienyl group). 

permuting [ a permutation or / no ], — IVA of the periodic table the [ which makes a ligand the multiplex ligating 

property compound each other combined through the element chosen from a group / periodic table ] — IVB A 

group transition-metals compound can be used suitably. As such a compound, it is a general formula (V). for 

example. 

[0013] 

[Formula 1] 

^( R ^ - C s H 4-i)-^. 

^( R - C 5H 4.0)''' 
[001 4] It can come out and the compound expressed or its derivative can be mentioned. 

[0015] Y in said general formula (V) is carbon, silicon, germanium or a tin atom, and R5t-C5 H4-t. And R5 u-C5 H4- 
u A substituent cyclopentadienyl group, and t and u show the integer of 1-4, respectively. Here, it is R5. A hydrog n 
atom, a silyl radical, or a hydrocarbon group is shown, and even if mutually the same, you may differ. Moreover, it is 
R5 on the carbon of at least one of the two of the next door of the carbon combined with cyclopentadienyl group of 
at least one of the two at Y. It exists. R6 A hydrogen atom, the alkyi group of carbon numbers 1-20 or the aryl 
group of carbon numbers 6-20, an alkyI aryl radical, or an arylated alkyI radical is shown. X shows a hydrogen atom, 
a halogen atom, the alkyI group of carbon numbers 1-20, the aryl group of carbon numbers 6-20, an alkyI aryl 
radical, an arylated alkyI radical, or the alkoxyl group of carbon numbers 1-20. Even if X is mutually the same, it may 
differ, and it is R6. You may differ, even if mutually the same. 

[0016] as the substituent cyclopentadienyl group in the above-mentioned general formula (V) — 
methylcyclopentadienyl radical; ethylcyclopentadienyl radical; isopropyl cyclopentadienyl group; 1. 2- 
dimethylcyclopentadienyl radical;1. and 3-dimethylcyclopentadienyl radical; — 1,2, and 3-trimethylcyclopentadienyl 
radical; — 1,2, and 4-trimethylcyclopentadienyl radical etc. is mentioned. As an example of X, as a halogen atom, as 
an alkyI group of F. CI, Br, I, and carbon numbers 1-20 A methyl group, an ethyl group, n-propyl group, an isopropyl 
group, n-butyl. an octyl radical, a 2-ethylhexyl radical, A phenyl group, a tolyl group, a xylyl group, benzyl, etc. ar 
mentioned as an alkoxy group of carbon numbers 1-20 as a methoxy group, an ethoxy radical, a propoxy group, a 
butoxy radical, a phenoxy group, the aryl group of carbon numbers 6-20, an alkyl aryl radical, or an arylated alkyl 
radical. R6 As an example, a methyl group, an ethyl group, a phenyl group, a tolyl group, a xylyl group, benzyl, etc. ar 
mentioned. As a compound of such a general formula (V). dimethyl silylene screw (2. 3. 5-trimethylcyclopentadienyl) 
titanium dichioride and the compound which permuted titanium by the zirconium or the hafnium further can be 
mentioned, for example. 

[001 7] In the approach of this invention, the compound which reacts with a transition-metals compound and forms 
the complex of ionicity as a (b) catalyst component is used, as this compound — the [ of the catalyst component 
(aforementioned / a /) / periodic table ] — IVB although anything can be used if it reacts with a group transition- 
metals compound and the complex of ionicity can be formed, the compound with which a cation and two or mor 
radicals consist of an anion combined with the element, especially the coordination complex compound with which a 
cation and two or more radicals consist of an anion combined with the element are used suitably — things can be 
carried out As a compound with which such a cation and two or more radicals consist of an anion combined with 
the element General formula ([L1-R7] k+) p q ([M3 Z1 22 .. Zn](n-m)-) ... (VI) or ([L2] k+) p q ([M4 Z1 Z2 Zn](n- 
m)-) ... (VII) 

((However, L2 is M5, R8 R9 M6, R103 C, or R1 1M6) Among a formula) LI A L wis base and M3 And M4 They ar VB 
group of the periodic table, and VIB, respectively. A group, a VIIB group, a VIII group, and IB A group and IIB A 
group, an IIIA group, and IVA The element chosen from a group and VA group, They are an IIIA group and IVA 
preferably. The element chosen from a group and VA group, M5 And M6 They are the IIIB group of the periodic 
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table, and IVB. respectively. A group, VB group, and VIE A group, a VIIB group, a VIII group, and lA A group and IB A 
group and IIA A group and IIB The element chosen from a group and a VIIA group, Z1 - Zn, respectively A hydrogen 
atom, a dialkylamino radical, the alkoxy group of carbon numbers 1-20, th aryloxy group of carbon numbers 6-20, 
the alkyi group of carbon numbers 1-20, the aryl group of carbon numbers 6-20. an alkyi aryl radical, an arylated 
alky! radical, The halogenation hydrocarbon group of carbon numbers 1-20, th acyloxy radical of carbon numbers 1- 
20, an organic metalloid radical, or a halogen atom is shown, and they are Zl - Zn. Two or more [ the ] may combine 
with each other, and it may form the ring. R7 A hydrogen atom, the alkyi group of carbon numbers 1-20, the aryl 
group of carbon numbers 6-20. an alkyi aryl radical, or an arylated alkyi radical is shown, and it is R8. And R9 A 
cyclopentadienyl group, a substituent cyclopentadienyl group, an indenyl group or a fluorenyl group, and Rl 0 show 
the alkyi group, the aryl group, alkyi aryl radical, or arylated alkyi radical of carbon numbers 1-20, respectively. Rl 1 
shows large annular ligands. such as a tetra-phenyl porphyrin and a phthalocyanine. m is M3 and M4. The integer of 

1- 7 and n are [ the integer of 1-7 and p of the integer of 2-8 and k ] one or more integers and q=(pxk)/(n-m) in the 
ionic valence of [LI -R7] and [L2] at a valence. It is the compound expressed. 

[0018] Here, it is the above LI. As an example of a Lewis base shown Ammonia, monomethylamine, an aniline, 
dimethylamine, diethylamine, N-methylaniline, a diphenylamine, a trimethylamine, triethylamine, tree n butylamine, 
N.N-dimethylaniline, a methyl diphenylamine, a pyridine, p-BUROMO-N, N-dimethylaniline, p-nitro -Amines, such as 
N and N-dimethylaniline. Phosphoretted hydrogen, such as triethyl phosphoretted hydrogen, triphenylphosphine. and 
diphenyl phosphoretted hydrogen Ester, such as thioether, such as ether, such as wood ether, diethylether. a 
tetrahydrofuran, and dioxane. a diethyl thioether, and tetrahydrothiophene, and ethyl benzoate, is mentioned. 
[0019] Moreover, M3 And M4 As an example, it is B, or P and M5 preferably, such as B. aluminum, Si. P, As, and Sb. 
As an example, it is M6, such as Li, Na, Ag, Cu, Br, and I. Mn, Fe, Co, nickel, Zn, etc. are mentioned as an example. 
Zl - Zn As an example, as a dialkylamino radical, for example A dimethylamino radical, a diethylamine radical. As an 
alkoxy group of carbon numbers 1 -20. a methoxy group, an ethoxy radical, an n-butoxy radical. As an aryloxy group 
of carbon numbers 6-20. a phenoxy group. 2. 6-dimethyl phenoxy group, a naphthytoxy radical. As an alkyi group of 
carbon numbers 1-20, a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl. n-octyl radical, a 

2- ethylhexyl radical, As the aryl group, alkyi aryl radical, or arylated alkyi radical of carbon numbers 6-20 A phenyl 
group, p-tolyl group, benzyl, a 4-t-buthylphenyl radical, 2. 6-dimethylphenyl radical, 3. 5-dimethylphenyl radical. 2, 4- 
dimethylphenyl radical, 2, 3-dimethylphenyl radical, As a halogenation hydrocarbon group of carbon numbers 1 -20, 
p-fluoro phenyl group, 3, a 5-difluoro phenyl group, a pentachlorophenyl group. 3 and 4. 5-trifluoro phenyl group, a 
pentafluorophenyl radical. 3, 5-JI (trifluoromethyl) phenyl group. A 5 methyl antimony radical, a trimethylsilyl radical, 
a trimethyl gel mill radical, a diphenyl arsine radical, a dicyclohexyl antimony radical, and a diphenyl boron radical are 
mentioned as F, CI, Br, I, and an organic metalloid radical as a halogen atom. R7, the thing previously mentioned as 
an example of RIO, and the same thing are mentioned. R8 And R9 As an example of a substituent cyclopentadienyl 
group, what was permuted by alkyi groups, such as a methylcyclopentadienyl radical, a butylcyclopentadienyl radical, 
and a pentamethylcyclopentadienyl group, is mentioned. Here, the number of alkyi groups with which alkyi groups are 
usually 1-6. and the carbon number was permuted is an integer of 1-5. 

[0020] In the compound of the above-mentioned general formula (VI) and (VII). it is M3 and M4. What is boron is 
desirable. Specifically, the following can use it suitably especially in the compound of a general formula (VI) and (VH). 
for example, as a compound of a general formula (VI) Tetra-phenyl triethyl borate ammonium, tetra-phenyl boric 
acid Tori (n-butyl) ammonium, tetra-phenyl boric acid trimethylammonium, tetra-phenyl boric acid 
tetraethylammonium. tetra-phenyl methyl borate Tori Ammonium, tetra-phenyl boric acid benzoRUTORI (n-butyl) 
Ammonium, tetra-phenyl boric acid dimethyl diphenyl ammonium, tetra-phenyl methyl borate triphenyl ammonium, 
tetra-phenyl trimethyl borate anilinium, tetra-phenyl methyl borate pyridinium. (n-butyl) Tetra-phenyl boric acid 
b nzyl pyridinium. tetra-phenyl methyl borate (2-cyano pyridinium). Tetra-phenyl trimethyl borate sulfonium. tetra- 
phenyl boric acid benzyl methyl sulfonium. tetrapod (pentafluorophenyl) triethyl borate ammonium, tetrapod 
(pentafluorophenyl) boric acid Tori (n-butyl) ammonium, a tetrapod Boric acid triphenyl ammonium, tetrapod 
(pentafluorophenyl) boric acid tetrabutylammonium. tetrapod (pentafluorophenyl) boric acid tetraethylammonium, and 
tetrapod (pentafluorophenyl) boric acid [MEGHIRUTORI (Pentafluorophenyl) Ammonium], a tetrapod (n-butyl) Boric 
acid [benzoRUTORI (Pentafluorophenyl) Ammonium], a tetrapod (n-butyl) Methyl borate diphenyl ammonium, 
tetrapod (pentafluorophenyl) methyl borate triphenyl ammonium, tetrapod (pentafluorophenyl) boric acid dimethyl 
diphenyl ammonium, a tetrapod (Pentafluorophenyl) Boric acid anilinium, a tetrapod (Pentafluorophenyl) Methyl 
borate anilinium, tetrapod (pentafluorophenyl) boric acid dimethyl anilinium, tetrapod (pentafluorophenyl) trimethyl 
borate anilinium, tetrapod (pentafluorophenyl) boric acid dimethyl (m-nitro anilinium). (Pentafluorophenyl) Tetrapod 
(pentafluoro phenylmethyl) boric acid dimethyl (p-BUROMO anilinium), Tetrapod (pentafluorophenyO boric acid 
pyridinium. tetrapod (pentafluorophenyl) boric acid (p-cyano pyridinium), Tetrapod (pentafluorophenyl) boric acid (N- 
methyl pyridinium). Tetrapod (pentafluorophenyl) boric acid (N-benzyl pyridinium), Tetrapod (pentafluorophenyl) boric 
acid (0-cyano-N-methyl pyridinium), Tetrapod (pentafluorophenyl) boric acid (p-cyano-N-methyl pyridinium), 
Tetrapod (pentafluorophenyl) boric acid (p-cyano-N-benzyl pyridinium). A tetrapod Trimethyl borate sulfonium. 
(Pentafluorophenyl) A tetrapod Boric acid benzyl dimethyl sulfonium. (PentafluorophenyO Tetrapod 
(pentafluorophenyl) boric acid t tra-FERU phosphonium, tetrapod (3, 5-ditrifluoromethyl phenyl) boric acid dim thyl 
anilinium. a hexafluoro arsenic acid tri thyl ammonium tow. tc. are mentioned. 

[0021] On the other hand as a compound of a general formula (VU), tetra-phenyl boric acid ferro SENIUMU, t tra- 
phenyl boric acid silver, tetra-ph nyl boric acid trityl. tetra-phenyl boric acid (t tra-phenyl porphyrin manganese). A 
tetrapod Boric acid ferro SENIUMU. a tetrapod (Pentafluorophenyl) Boric acid d camethyl ferro SENIUMU. tetrapod 
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(pentafluorophenyl) boric acid acetyl ferro SENIUMU, tetrapod (pentafluorophenyl) boric acid formyl ferro SENiUMU. 
tetrapod (pentafluorophenyl) boric acid cyano ferro SENIUMU, a t trapod (Pentafluorophenyl) Boric acid silver, a 
t trapod (Pentafluorophenyl) Boric acid trityl, a tetrapod (pentafluorophenyl) boric acid lithium, tetrapod 
(p ntafluorophenyl) sodium borate, tetrapod (pentafluorophenyl) boric acid (tetra-phenyl porphyrin manganese), 
(Pentafluorophenyl) Tetrapod (pentafluorophenyl) boric acid (tetra-phenyl porphyrin iron chloride), Tetrapod 
(pentafluorophenyl) boric acid (tetra-phenyl porphyrin zinc), silver tetrafluoborate, silver hexafluoroarsenate, 
hexafluoro antimonic acid silver, etc. are mentioned, moreover — As said general formula (VI) and a compound of an 
except (VII), Tori (pentafluorophenyl) boric acid. Tori [3 and 5-JI (trifluoromethyl) phenyl] boric acid, triphenyl boric 
acid, etc. can be used, for example. 

[0022] Consider as the organoaluminium compound used as a (c) component, and if it carries out in this invention, 
general formula (VIII) R12r AIQ3-r ... (VIII) (hydrocarbon groups, such as an alkyi group of 1-12, an alkenyl radical, 
and an arylated alkyI radical, and Q show the aikoxy group or halogen atom of a hydrogen atom and carbon numbers 
1-20 preferably, and r is the number of 1-3. the inside of a formula, and R12 — carbon numbers 1-20 — ) The 
compound, general formula (IX) which are expressed 
[0023] 
[Formula 2] 

" A 1 - O -f-A 1 - O ) A i:!^ • • • (IX) 



R 

[0024] (R1 2 is the same as the above among a formula.) s — polymerization degree — being shown — usually — 3- 
50 — it is the integer of 7-40 preferably. The chain-like aluminoxane expressed and general formula (X) 
[0025] 
[Formula 3] 

— ^A 1 - 0 -^i- • • • ( X ) 

I 

R 

[0026] ( — R12 and s are the same as the above among a formula.) — the annular alkyI aluminoxane expressed can 
be mentioned. 

[0027] A thing desirable in the compound of said general formula (VIII), (IX), and (X) is a with a carbon numbers of 
three or more alky! group, the alkyI group content aluminium compound which ****** a branching alkyI group at 
least especially, or aluminoxane. Especially a desirable thing is triisobutylaluminum or with a polymerization degr e of 
seven or more aluminoxane. High activity can be acquired when this triisobutylaluminum, with a polymerization 
d gree of seven or more aluminoxane, or such mixture are used. What is necessary is for there to be especially no 
limit about the means, and Just to make it react according to a well-known approach, although the method of 
contacting alkylaluminum and condensing agents, such as water, is mentioned as a manufacturing method of said 
aluminoxane. For example, there is an approach to which dissolve ** organoaluminium compound in the organic 
solvent, add the organoaluminium compound at the beginning at the time of the approach of contacting this in wat r, 
and ** polymerization, make trialkylaluminium react to the approach and ** tetra-ARUKIRUJI aluminoxane to which 
the water of crystallization contained in the approach of adding water behind, ** metal salt. etc. and the water of 
adsorption to an inorganic substance or the organic substance are made to react with an organoaluminium 
compound, and water is made to react further. 

[0028] Moreover, said general formula (VIII) As an example of a compound expressed, trimethylaluminum, 
triethylaluminum. triisopropyl aluminum, triisobutylaluminum, dimethyl aluminum chloride, a diethylaluminium chloride, 
methyl aluminum dichloride. ethyl aluminum dichloride. a dimethyl aluminum fluoride, a diisobutyl aluminum hydrid . a 
diethyl aluminum hydride, ethylaluminium sesquichloride. etc. are mentioned. 

[0029] In the approach of this invention, the catalyst which consists of combination of the (1) aforementioned (a) 
component, the (b) component, and the (c) component may be used as a polymerization catalyst (**), and the 
reactant which the (2) aforementioned (a) component, the (b) component, and the (c) component were contacted 
beforehand, and was obtained may be used. About the amount of each catalyst component used in the approach of 
the above (1) (a) — a component — 0.0001 - 5 millimol / liter — desirable — 0.001 - 1 millimol / liter — (b) — a 
component — 0.0001 - 5 millimol / liter — desirable — 0.001 - 1 millimol / liter, and the (c) component — 
aluminum atom conversion — 0.01 - 500 millimol / liter — It is in the range of 0.05 - 100 millimol / liter preferably, 
and (b) component / (a) component mole ratio — 0.01-100 — it is preferably desirable 0.1-2000, and for 0.5-10, 
and (c) component / (a) component mole ratio to use each component, as it is in the range of 5-1000 preferably. 
[0030] On the other hand, in the approach of the abov (2), although the aforemention d (a) component, the (b) 
component, and the (c) component ar contact d under an inert gas ambient atmosphere into an inert solvent 
Under the present circumstances, it is desirabi for th (a) compon nt to us ach component, as 0.01 - 100 
millimol / liter, and the (c) component are [ 0.01 - 100 millimol / liter, and the (b) component ] in the range of 0.1 - 
1000 millimol / liter by aluminum atom conversion. 0.1 millimols / condition 0.5<[B]/[A] <50.5<[C] / [A] <500. and 
liter < shown especially in a degr e [A] 

( — among a formula, in [A], the mol concentration of the (a) component in contacting space and [B] show th mol 
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concentration of the (b) component in contacting spac , and [C] shows the mol concentration (aluminum atom 
conversion) of the (c) component in contacting space here.) — when filling, polymerization {^^) activity of 
contactant obtained improves remarkably. The improvement effectiveness of activity is not accepted for above- 
mentioned [B]/[A] or less by 0.5, and the (b) component is vainly used or more by fiv . Moreover, as for the 
improvement effectiveness of activity, 0.5 or I ss are [ [C]/[A] ] insufficient, or more by 500, the (c) component is 
used vainly and a lot of aluminum components remain in a product polymer. A catalytic-reaction rat has still later 
[A] in below 0.1 millimols / liter, and it is difficult to fully demonstrate the improvement effectiveness in activity. 
[0031] This invention is the approach of manufacturing an ethylene system polymer using the above-mentioned raw 
material and a catalyst, the temperature more than the melting point of the ethylene system polymer which should 
add the above-mentioned raw material and a catalyst to the system of reaction, and should be manufactured in the 
polymerization (**) of this ethylene system polymer — a polymerization — or what is necessary is just to 
copolymerize Although there is especially no limit and it will select in this range suitably about this ('^'^) 
polymerization temperature if it is the temperature more than the melting point of the ethylene system polymer (the 
target ethylene system polymer) which should be manufactured, 100-350 degrees C is usually 120-250 degrees C 
preferably. Since the polymer to generate adheres to the wall of a reactor etc. at the temperature of under the 
melting point of an ethylene system polymer here, it is difficult to manufacture a polymer efficiently stably. On th 
other hand, at an elevated temperature, there is a case where the fall of catalytic activity is caused, such as 
exceeding 350 degrees C. not much. Moreover, as the approach of a polymerization ('*'*X although various 
approaches, such as a suspension polymerization, solution polymerization, or a vapor phase polymerization, are 
mentioned, elevated-temperature solution polymerization is desirable. Although there is especially no limit, as for the 
addition approach of a catalyst, it is desirable to dissolve beforehand the catalyst used for a polymerization (**) in a 
solvent. When performing a solution (**) polymerization, inert solvents, such as aromatic hydrocarbon, such as 
alicyclic hydrocarbon, such as aliphatic hydrocarbon, such as a hexane and a heptane, and a cyclohexane. benzene, 
and toluene, are mentioned that what is necessary is just the solvent used for the polymerization of the usual 
ethylene polymer as a polymerization solvent used. Moreover, raw material monomers, such as ethylene and an 
alpha olefin, can also be used as a solvent, furthermore — although the pressure in the case of a polymerization 
(**) is not restricted, either — usually — 0-150 kg/cm2 G — 0-100kg/cm2 is G preferably. 
[0032] 

[Example] Next, although an example and the example of a comparison explain this invention in more detail, this 
invention is not limited to the following examples and examples of a comparison. 

The pentafluorophenyl lithium prepared from synthetic BUROMO pentafluoro benzene 152 millimol of example 1(1) 
tetrapod (pentafluorophenyl) boric acid dimethyl anilinium and butyl lithium 152 millimol was made to react with the 
boron trichloride of 45 millimols in a hexane, and Tori (pentafluorophenyl) boron was obtained as a white solid-stat . 
Tori (pentafluorophenyl) boron 41 millimol and pentafluorophenyl lithium 41 millimol which were obtained were made 
to react, and lithium tetrapod (pentafluorophenyl) boron was isolated as a white solid-state. Next, it is 11.4 millimol 
by making lithium tetrapod (pentafluorophenyl) boron 1 6 millimol and dimethylaniline hydrochloride 1 6 millimol 
react underwater, using tetrapod (pentafluorophenyl) boron dimethyl anilinium as a white solid-state. It checked that 
a product was the purpose product by proton nuclear magnetic resonance measurement (1 H-NMR) and isotope 
carbon nuclear magnetic resonance measurement (13 C-NMR). 

[0033] (2) After the desiccation argon permuted the inside of the 1 1. [ which carried out copolymerization 
desiccation ] polymerization reaction container with an agitator of ethylene and 1 -octene. dry 420ml of toluene and 
60ml of 1 -octenes were taught, and the temperature up was carried out to 1 50 degrees C. Dry 20ml of toluene and 
0.5ml (1.0 mols/(l.)) of hexane solutions of triisobutylaluminum, 3.0ml (2.0 millimols / liter) of toluene dispersion liquid 
of the tetrapod (pentafluorophenyl) boron dimethyl anilinium obtained in the above-mentioned example (1), and 8ml 
(0.5 millimols / liter) of toluene solutions of dicyclopentadienyl zirconium dichloride were put into catalyst injection 
tubing, and it introduced into ethylene gas and coincidence in the polymerization reactor. An ethylene partial 
pressure is 24kg/cm2. The polymerization was performed for 5 minutes at 1 50 degrees 0, supplying ethylene gas so 
that it may maintain. The polymerization was suspended by introducing the isopropanol of an excessive amount after 
polymerization termination. The contents of a polymerization reactor were supplied in a lot of methanols, and wer 
delimed. The polymer was filtered and classified, reduced pressure drying was carried out at 80 degrees C for 4 
hours, and 68.3g of ethylene-octene copolymers with a melting point of 124 degrees 0 was obtained. The limiting 
viscosity number [eta] in 135 degrees C of the obtained polymer and a solvent decalin was 0.66 (deciliter/g). 
[0034] After desiccation nitrogen permuted the inside of the II. [ which carried out copolymerization desiccation ] 
polymerization reactor with an agitator of the example 1 (1) ethylene of a comparison, and 1 -octene, 0.5ml (1.0 
mols/(l.)) of hexane solutions of 440ml of dry toluene, and 60ml of 1 -octenes and triisobutylaluminum was prepared, 
and the temperature up was carried out to 70 degrees 0. Subsequently. 1.5ml (2.0 millimols / liter) of toluene 
dispersion liquid of the tetrapod (pentafluorophenyl) boric acid dimethyl anilinium obtained in the example 1 (1) and 
4ml (0.5 millimols / lit r) of toluene solutions of dicyclopentadi nyl zirconium dichloride wer put in. and th 
temperature up was immediately earn d out to 80 degrees 0. Subsequently, the polymerization was p rformed. 
having introduced thylene gas and maintaining 3kg/cm2 of total pressure at G. When 1 5 minutes after 
polymerization initiation passed, it becomes impossibi to have controlled the t mperature in a polymerization 
reactor uniformly, and the polymerization was suspended at this time. When the polymerization reactor was opened 
wide, it was admitted that a lot of copolymers had adhered to the wall and stirring aerofoil of a reactor. The obtained 
copolymer was 32.5g and [eta] was 2.3 (deciliter/g). 
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[0035] Instead of example 2 dicyclopentadienyl zirconium dichloride, the polymerization was performed like the 
example 1 except having used the dicyclopentadienyl zirconium JIMETOKI side. 38.4g of ethylene-octene 
copolymers with a melting point of 124 degrees C was obtained, [eta] of the obtained polymer was 0.68 (deciiit r/g). 

[0036] The polymerization was performed like th example 1 except having not used example of comparison 2 
triisobutylaluminum. Consequently, the polymer was not obtained. 

[0037] 1.0ml (1.0 mols/(l.)) of hexane solutions of triisobutylaluminum was added to SHURENKUBIN of 100ml of 
catalytic reaction of example 3(1) 3 component as 46.5ml of hexanes, and a (c) catalyst component Subsequently, 
stirring, 1.0ml (0.1 mols/(l.)) of hexane solutions of tetra-normal butoxytitanium was added as a (a) catalyst 
component, and it stirred for 10 minutes. Furthermore, 1.5ml (1.0 mols/(l.)) of toluene dispersion liquid of the 
tetrapod (pentafluorophenyl) boric acid dimethyl anilinium obtained in the example 1 (1) as a (b) catalyst component 
was added, further, it stirred for 60 minutes and catalytic reaction was performed. The obtained catalytic-reaction 
object was riped in the dark place under a room temperature for 1 5 hours. 

[0038] (2) After the desiccation argon permuted the inside of the polymerization reactor with a II. agitator of 
ethylene and 1-octene which carried out copolymerization desiccation, dry 420ml of n-hexanes and 60ml of 1- 
oct nes were taught, and the temperature up was carried out to 1 50 degrees C. Dry 20ml of n-hexanes and 1 .0ml 
(1.0 mols/(l.)) of hexane solutions of triisobutylaluminum, and 10ml (20micro mol-Ti) of catalytic-reaction objects of 
the three above-mentioned component were put into catalyst injection tubing, and it introduced into ethylene gas 
and coincidence in the polymerization reactor. Supplying ethylene gas so that an ethylene partial pressure may 
maintain 24kg/cm2 at G, the polymerization was performed for 5 minutes at 1 50 degrees C, and the following 
actuation was performed like the example 1. 3.5g of ethylene-octene copolymers with a melting point of 1 18 degre s 
C was obtained, [eta] of the obtained polymer was 5.2 (deciliter/g). 

[0039] After the desiccation argon permuted the inside of the 1 1. [ which carried out copolymerization desiccation ] 
polymerization reactor with an agitator of example 4 (1) ethylene and 1-octene, dry 420ml of toluene and 60ml of 1- 
octenes were taught, and the temperature up was carried out to 150 degrees C. Dry 20ml of toluene and 1.0ml (1.0 
mols/(l.)) of hexane solutions of triisobutylaluminum, 1.0ml (0.1 mols/(l.)) of toluene dispersion liquid of tetrapod 
(pentafluorophenyl) boric acid dimethyl anilinium, and 2ml (30 millimols / liter) of hexane dispersion liquid of a 
zirconium tetrachloride were put into catalyst injection tubing, and it introduced into ethylene gas and coincidence in 
the polymerization reactor. Supplying ethylene gas so that an ethylene partial pressure may maintain 24kg/cm2 at 
G, the polymerization was performed for 5 minutes at 1 50 degrees C, and the following actuation was performed lik 
the example 1. 2.7g of ethylene-octene copolymers with a melting point of 129 degrees C was obtained, [eta] of th 
obtained polymer was 6.4 (deciliter/g). 
[0040] 

[Effect of the Invention] According to this invention, like the above, stability and the ethylene system polymer which 
it is efficient, is moreover a low-melt point point, and was excellent in the moldability can be obtained, without using 
a lot of organic aluminum, therefore, the ethylene system polymer obtained by this invention, especially a line — low 
density polyethylene can be used effective in a film, a packing material, a heat insulator, foam, etc. 
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f'^l'S. x^;US. n-lT'PtfJUS. 'fVT'Pt^US, 
n-:/5'JU«. itff'^US. 2 -X?^Jl''\+-Wl'S. M 
igSci ~2 oro7;i/3 + UT^ h+->S, xh+ 
->s, :^P7K+->s. :/h+->s. 7 X 
a6~2oro7'j -;us, 7;u+;u7 u -;i/Se u < i* 

7U-;U7^U^^;U«<!:UT7x— -/us. hU-'l'S. +-> 
U;US, 'Ov'yi/S. S?jgSSt1 ~2 0©7->-»l':t+->S 

#tfa»Si: LT h U 5^;i/-> 'J ^US. ( h U > ^Jl'i^ 
tJM ytf-Jl'm. ;U-f:^ffi»il/Tvpt?';Ux— 7";i/, 
vx5^;ux-7^;u, T^h^h HP77>;a:<t*(Dx-7^;i^ 
^ t KP5'^7i>;S:<h*0Df^:l-x— x 
f'^U'OVx- h/j:£Ox>^x^HSS. 7-tr h- h U^U ; 
^ > »yii K U <!: <^)^ h 'J ;Hi, h'J Jt9-J\^7 S.> : 
hUx5^;l/75> ; hU7'f';P75> ; N, N-v>5^ 
;|,7-»J> ; e'J>'> ; 2, 2 ' -ttU v> ; 7x:>- 
>hPU>«:<!f(075>Sj. h 'Jx5^;i.7t^:^7-f > : h 

St-fbTKHiUT. X5^U> ; 7'^' vX> ; 1 -'^Ot^ 
> ; V7'U'> ; 'O^vx^ ; 1 -/v+t ^fcJctXC 
ne>08S3»4*. JStt^fiSft^^bTK^t UT. ^>-bf>; 
h;PX> ; ^i^U^ ; ->^P'\7'"^ h'JX> ; i^^U:t 
^^>5X> ; h'JX> ; ->>>P:l-i7:$'7^ h 

^x>fcJ;t^cne>©SI3l<*J3:<i:*«^rf t>nSo ^fc, 
±IE (lll)SClcfc(t-5A©^t^e^lcJ:«Sieffi<i:LT 

5^U>5g«, 1,1' -->^P's+->U' 

[0 0 0 8] Htife-fis^ ( I ) T^sns^b^iatuT 

(4. mpLlis (^>^;^?^;u->^n'<>^'vx-j|/) h 
u>5'>»u5^^'>. ('^>^^5';u->i^p'<>^'*:^x^ 

M hU7x— ;i'5=-^'>. ('^>^'>5';i'->^P'^>^ 

^y^'^^—jV) hU^PP?=-^>. ('^>tS'>5^;l'-> 
i'P'O^v^x-;!,) h'J> h+->?'^'>. (•>i>P'< 
>^'vx-;i/) h'Jp'^-'U^^'V. (xi^P'O^'vX 

—M v*}yji—)i^'S^>, (vi'D/otj^ vx-ju) 

UQ'f-^y, (->^7p/<>^>?xii;i/) hU^h+*>5^ 
{'^{?u^>^'J:l-)\/) (y h + -» 

5'^'>, (;><f^;U->i7a^>^vfx^;U) h"J>5^;U5^ 
(>5=-;u->4'P'<>^-xx-;i/) h'j7x— 

(>'5=-;u->^'P'<>^'vxii;i/) hu^ppf^^ 
>, (>^;u->i7P'>^>^i?x:z;U) i;>5^;U (> h + 



i^PD^^'>, (MI;<?^-»Uxi'P'<>^'-:^n::=:;U) h 
^):^J-}\^^'$>>. (7" h^J'^^^-^Uvi^P'O^ vX- 
^U) hUi'PPf^^^J&i'. $e»(clicn€>lcfcOT. 
5=- ^ > « v» 13 - A * l4/\ 7 n A lcfl|« U fc<b^ 

[0 0 0 9] miSE-iiSiC (II) -cm.^ni>it-^^t\^x 

14. ffijitlitf:^ (->^P'^>^'>fx^;u) 'y:f-'J-)VJ-9 

(->i»P'<>t$'v'x-;u) vxg^ju^^tj'^. tr:^ 
(v^P'^O^v'x-yu) v'^c>v;u5=-^'>', tf;^ (•> 
i>P'>^>#'vx-;U) v> h4^->5'^'>. t*^ (->>>P 

'O^'-XX^^U) >fi7PP^:J'>, tf^ (v'i'P'>?>^' 

i»p'<>4'>5x-;u) xi'pp^^v. 

;>t5^;U->^'P'<>^vX-;i.) >J;<5^;i/5^^>, bf:^ 
('^>^'^5^;i<">^P'^>^-:^x^;i.) v^pp5=-^ 
>. tfx ('<>^'>?^7Ui'4'P'^>^'-:^x:=^;u) vf'^y 
•x^pf^^v, tr:^ (^^'^^^^uv^p'O^v^x- 

V^'-xX-^U) t K'J K^5^^l/5^tJ'>. (vi^P'O^ 
v^x^^^U) ('<>'^'^^;u->i'P'^>'^>?xz:;U) -^^7 

;i/a-CjA*/b(i/\7-':7A (C«« U /i:^k^!B!i*<^(f ^ 

[0 0 1 01 ^tz. HuiH-|»5t (lll)T-a*n-5<k^^ 

x5^u>e>^ (T^h^t kp-Ot^-^u) >'yf^;u?=- 

tS'V, X5^u>t':^ (x h^h KP-f y^^— v^P 
P5'^>, vJJ^^^^Uv'J UVtf^l (vi^D^^tJ'vX- 

>^'jai-M 'Ji^uwj-^y. ^yfaevir> (-> 

i^P'^>:$' vX-yU) (9 -yjl^ly—JU) ifji-^A^ 
-fV7'PtUT'> (v^P'^^^vX-^U) (9 

(R'f ~ CsH4-i)" 
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-7JU:i-U'->i') '^ouu^^y, lyji—ji' 

->>>p/<>5^g7^> (9 -7;U:tU-;U) (->^P'^> 
^vxz:;i^) •^/■J-}\^^'9>, ->^P7'f^U7=> (9- 

>, v^5=-;U->U U> (9 (vi^P'^ 
^tJ'vX-^U) v;!<?^;U5^^'>. v^^'^l'i^U uvtf::^ 
(2, 3. 5-V-i):^'}-}l'^i7n^>9i^^—M 'J^ 

ppf^^'>, v'yg^^uvuu^t:^ (2, 3, 5-hu 

[0 0 1 11 $e>ic. BiFE-fls^ (IV) TSsn-S'fb^ 

^::/pt?^^>, hUt5'PP5=-^>, T'h+v 

yi7pn5^;j^>, tf>^ (2, 5->f- t -yg^^u^x^ 
+ -» v^^^^U?^^'^. bf;^ (2. 5-v- t -7'5=-;i' 
7xy+-» v>>PP5^^'>. 5':5'>t;:X (T-b^'-'UZ 
•feh:^-h) TSt'. tS^lZlt. Ctie>(C*30T. ^^tS'^ 
« □ :z ^; A * l4/\ 7 ^ A ICS» U ;£:^b#!^X)i^ 

[0 0 1 2] *^^ICt3CNT. (a) MiSfiE^i- 

tUT. ffiFlE-flfiict (III)C04'T% S^SU<l4«Sjfe 
02<l(DftS->i>P'^>^-Vx-;US ((iu. iJ^;5:<<i: 
1ffll4««->i'P'<>^'>'X-;UST»-5) 

®^b^«^*»iilCffll^•5Ct*^-C^■5. COctpJtC^b^ 
tttUTtt. fflJAIi-«5t (V) 
[0 0 1 31 
[-Tbil 

. T i :^ 



^#1 30 



[0 0 1 41 Tssn-s-fb^ift^fcii-e-ro^sn^^^cf 

[0 0 1 51 gfilE-lRSC (V) tt>©YttKj!l. 'J-'fiil. 
>7'jU-7--?A^fcl4XXim?-, R', -C, H4-, fc<fc 

c^R' . -Cs H,.. i4-?-n-enajfe->4'P'^>^'vx 

(Cl^--C*■^T'bS«::^Tl^T>t)J:l^. J^«:< <t 50 



( V ) 



'{)M-:^(Z)->i' P '<>^' vx-;USlcl4. Y ice^ L/TO 
R' tt*JKIS^. KJSStI ~2 0(D7;U+;US$fc 

(4KSi» 6 ~ 2 0 u -;us. 7Ji=^A7 V -;usg 

KfiZU-VPZ^U+^l'S^r^r. X(4*JgI^s^. /\P 
<f>^^. KJdSfel ~2 0©7;U+JU«. KJR»6~2 
0 07 U -JIS. 7JU=¥Jl^7 'J -JlSm U < 147 U -J\^ 

7;u+->u»*fc(4KJ!sai ~2 oo7;i'a+->;u»«^ 



( 
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-r. XliSOlCPI— -C«>^T't)SJa:-3TUTt)cfc<. R 
' t)^lMC^-r»•^T"t)S?^:oTl^T't)<t^^. 
[0 0 16] ±E-IKSC (V) (Cte(t-5««->i'n'^> 

•>^ya^>'^>?x=.;U» ; 1 . 2 ->'^^;U->4'P'0 
^'i^x^^US; 1. 3-vpt5^;U->i^P'^>^vX-;U 
S;1, 2, 3-b>J^f-)\^'>i7Ci'^>^iyJl—JUm; 

1. 2. 4- h'J->'5';i'->^p^>^'-:^x-;u»;S:i:*t 
^lfe>-n-5. X©m*rW<kUTIi. /\py>IS?^4:L/T 
F. CI, Br, I > K^UCI ~2 0O7Jl'+;US<i:L 
T^5^JUS, xf^yUS, n-yptr;US, -fV^Ptf^l' 

KSiai ~2 0<D7'JU3+->»<!:LT-;' h + ->«. 
xh + ->S. :/P7H+->S. 7^h + ->S, 7xy + -> 
S, iK^85t6~2 0(D7'J-;US. T^U+^UT U -;US 

( CL' -R' ( CM' Z' 

( CL' ] . ( CM' Z' Z' 
(fiL, L' liM' . R* R' M' . R", C^fcliR 

(i-?-n-ens»s»a©vBfiE. vib si. ywsm. viii 

til. iBfil, I IB 81. IIIA8I. m misJ:ZPimt)^^S 
lfn-57u^. »*U<(*I1IASI. IVA KfcJ:tXVAS5»^e> 

Mitn?>7tm. M' fcjctXM' ii-E-n-etisss?*«oii 

IBSI. IVB SI, VBSI, VIB SI, VIIBiSl. VIIISl. I A 

m, IB 81. iiA 81, \\i mts^z^wmt^^miiti^ 
Ttm. z' ~z" (i-?-n-fn7j(^i^s^, vt-^u+^uts 

yS, i^Siai ~2 0<?57;U=]+->S, J^3g»6~2 0 

<D7'j-;u;t+->«. KJiiSiti ~2 oroT^u+ji/S. m 
jg»6~2 orozu-^us. TvH/^^^^uT- g -</US, TU 
-;u7;u+-»u«. j^siiSJi ~2 o<D/NP't''>S»K<b7k 
e^jgssn ~2 oro7->;u:t+->S, W«8;»«^p-< 

KS*/S:l±-'\Py>^.^*^U. Z' ~Z" |±-€-©2fel 
±**50(ce^UT«*JB<aUTl>Tt>J:0, R' tt7K 
S^H^-. KS!I» 1 ~ 2 0 ©T;1'+;1'S. ]^S^ift6~2 0 
©7 U -;US, 7;U+;U7 U -^US^/tliZ U -)V7)V 
+;u«4^L/. R' fcJ;D:R' l±-?-n-6n->^P'<>^ 
s;x-;ps. fll»->^P'-;>^'>fxii;u». -f>7^-;u 

«S /bli7^U:t U-)Vm, R' ' liKSiia 1 ~ 2 O ©T;!/ 
7U->U«. 7;l'+;U7'J-;US*/b(i7'J- 

;i/7;u+;us^£^-r. R' ' ttT" h^:7x-;i'7K-»i'>'-f 'J 

' , M' (^H^fiffiT 1 ~ 7 ©SISt, n li 2 ~ 8 OSSft. 
kli CL' -R' ] , CL' ) <D-f;i->fiffi»T1 ~7© 
&Sk. p(i1JU±Ofia, q= (pxk) / (n-m) 

[0 0 1 81 dci-e. ±EL' -c^^nsii/'fyisa© 
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J:5^-|llS5t (V) ©^b^^lli UTIi. mxli>f:^^Jl 
•>'J (2, 3, 5- hU^^^-'Uv^'P'O^v' 

=1 ^ A * 7 - A ic«« Lfc^b^^* ^(f « 

[0 0 1 71 *^WO:^;^^C^5t^T(i. (b) WjaE/S^i- 
iiUT. jl^&Ji<b^!B!li:Si5UT'f:t>ttrolg»€:JB 

10 «f -s^b^ttid^fflu&n-s. c©<b^!|«!i<tuTii. a«E 
(a) fAi^m^^ommmmmm msf^^mn^^iis. 

WL(r>mi}^7tm ic*i-& ^ 7 > i 75^ e> * u^mit^ 
uTii. — 

. . 2" ) i.-.>-) , ... (VI) 

20 

• Z" ] '»-•'-) . • • • (VII) 

fli*fflJ<t:UT(i. 7>t-7. >5^;l/7 5>. 7::i'J 
>, -:^>5^;U75>. >5X5^;U7£>, N-;/5";U7 — 
v7x-;U75>. hU>5'-'U75>. H'Jxf^ 
;U75>. hU-n-:/^;U75>'. N. N-v<>tf^;U 

7— 'J>, pt^-v/uv^x— ;i'75>. truvy, p-^'" 

Pt-N, N-v;y5';U7— U>, p-^hP-N, N 
- V ?^;U7 - U «t' O 7 5 h U xg^^U 7 :^ 

30 >^<t*<07;*-::^7^ ^S, v^^^^ux— r;i/, >?x 

X— 7-;HSS. v;x^;u5";^-x-7^;u. 7^h^tKP5^;f 
7x>tt<i:©^*x-T-;Hl. x5=-;u/^>yx— h^t* 

[0 0 1 91 fcJ:iXM* om<*^Ji:UTIi. 

B, Al. Si. P. As. S b »SU<liB^ 
fcliP. M' (Oft{*«IJi:UTB, Li. Na, Ag. C 
u, Br, \tiE. M' (Dftf^^JiLTIi. Mn, F 
e. Co. Ni. Znt£ii1fimi^n%>, Z' ~Z" <0 

40 SftWiUTIi. «lJAtf. -:>7;l'+;l'7 5y»<!:UT>' 
^5^;U75y«. vX?^;|/75>'S, Kjg»1~2 0O 
7;l'=i + ->Si:LT^ h + ->S. xh + ->S, n-T'h 
+ iKjiSa6~2 0<7)7'J-JU;i-+>'a<!:UT7x 
y+->». 2. 6-v>5^;U7x-/=1^->«. ^7f^;U:t 

KiSai ~2 0©7;U+Jl'S<!:L^T-/^;i/«. 
x^'^us, n-yphTJUS, -f v::^p tr;u», n-Z^^ 
Jl'S. n-:fcO=}-)\^m, 2-x5^;U/\+->;l.«. KJRa 
6~2 0<07'J-;U«. 7-»l'+;U7'J-;UBeU<(i7 
y--»U7;l'+;U«<!:UT7x-;U«. p-hU.»P», 

50 VJ^JUS. 4- t -^9^;U7xx;i/». 2. 6-5;^?^ 
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>U7x->US. 3. 5->J>5^JU7x^Jl'S. 2, 4- 
v^^i^^^U^i-^US. 2. 3-v?y?^;U7i-;ua. M 

1 ~ 2 0 (DAPy >a«Kib*3!E«<!: L/T p - 
3l-a7x— -lUS, 3, 5 -v:7;U:tP7x-;US. ^> 
^'^QP7x— ;US, 3, 4. 5 - ^•'J7;^:tP7x — 
;^S. '0^'7;U3j-P7i— ;l/S, 3. 5-v> (hU7 
^U^py^'^U) 7x:=.;US. /\Py>IS^-tUTF, C 
I. Br. K *«S-?t^'P'r K»iUT£;<5^;U7>5^ 

>f7x-;U7;U->>«. v->i'P'N=<i->-(U7>5^t> 10 
S, v7x-;HBiSilSA*^(fe.tl-5, R' . R"©*<* 
0IJ <t U T(i5fe ic^if t © i: Pl«;a: t) roA^^if e. tx-5, 
R' te<fct;R' ©Sjfe->i'P'^>^vX->>S<D*<*ffiJ 
i:LT(±, >5=-;U->4'P'<>^>'x;i;US. ^^-/U->i^ 
P'^^^vx-^PS, '^>^^f^;Uv^P'<>^'v*x- 

[0 0 2 0] ±ie-)Kie (VI) . (VII) (D^b^iKirofT 
(i. M' . tfimm-x^mto^ifim^viK -iksc 20 

(VI) . (VII) <Dit^^(D'p-U. M»mzit. TIErot) 
©Ai!tf(C»a(CffifflT#-5, eij^tf, -«SC (VI) <Dlt 
^laiUTIl. 5"h^7x--'UfflflKh'Jx5^JU7>t- 
x h^7x-;HBiKhU (n-:/5^>U) .7>^— 

h^7x— -'HiKxh^xg^^UZ^t-OA, Tb'yy 
x-;H!^^5^;i/hU (n-:/5^;U) 7>^-'5A. 5^ 
h^7x-;HBSK'<>>»-iUhU (n-T'f^^U) 7>^- 
■;;A. xh^7x— ;UWIKv'>5'-'l'5>7x--/U7'>^— 
OA, 7^h^7x— ;HBSK>5'-'Uh'J7x— 30 
■5A, 7"h^7x-;l'«8KK'J;>«5^JI/7-U-'5A, 5^ 
h^7x— ;HB8K>5^;Ut:'J V— OA, 7^h^7x— ;U 
mWi'OifJl'tlOi^-OA, 7^h57x-;HB8lpt5^;U 

(2-->7y trUv^-JA) . 7"K^7x^;HM!Kh'J 
>5';l/X;l//fr:^':»A, 7^ h^7x— ;H88K'<>v-»U^?' 
JU7.JU7[i-0A, 7^h5 (^>^7JU:tP7x:=.;U) flB 
ffihUxf^^UT^t-fA. T^h^ ('<>^7;i/:tP7 
X— ^U) fflSKh-'J (n-:;/f^;u) 7>^-'5A, 5^h^ 

(^>^7JU:tP7x— ;U) ffl8KhU7x— JUy^t— 
■5A. T^h^ ('<>^'7>U5j-P7x— JU) fflKT^h^:^ 40 
^^Ur^t^r^A. ('^^^'^-/U^j-P^x— ;u) 

SSKT^h^X^'^l/T^^-C'A, -T^h^ ('^>;$'7;U:1- 
P7x-;U) lllg C>f";uhU (n-;:^?^;!/) 7>t- 

OA} . 5^h^ c-o^^-zu^j-p^x-^u) am 

^7;U^P7x-;U) «8K>5'-'Uv7x-;U7>^-'5 
A, -rh^ ('<>^'7<IU:tP:'x— ;u) iSK^^'-ZH-'J 
7ir:;U7>t— ^JA, T'h^ ('^>^'7;i/*P7i=. 
<>U) WKvy^-'U-x^x-yUZ^^-C'A, xh^ 
>^7;U*P7x=;U) fflSI7— U-CA, xh^ 50 
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>^7;u:i-p>'x^;u) ffl8K^5^;i'7-U-^7A. xh 
^ ('<>^'7;i/3j-P7x-Jl') ffllK>f>5^^l'7::i'J-0 
A. xh5 ('>^>^7;U:tP7x-;U) 8BKhU>5^;i' 

7— "J— -^A, {^>^y}V^uy:sL—)V) mm. 

(m-^hP7— 'J— C'A) . xh^ C^^^ 
7;i/-*-P7x;i;u>^;i') WKs^^f'-'i' (p-:/Pt7 
-ij-'^A) . xh^ ('-<>^7;u;i-P7x— ;u) 
\f.*)'j—OA, xh^ ('^i^^^^u^fp^x— ;u) ffil^ 

(p-->7y t!Uv=.'5A) , xh^ ('-^>^'7;U:tP 
7x:::;i/) WMI (N-^5^;Hf'J->z:0A) . xh^ 
('<>:S'7;i/;l-D7x-;u) Iffl^ (N-/<>v;ue'J>' 

— OA) . xh^ ('-<>^7v'U:tP7x— ;!/) ffll^ (O 

-•>7>'-N->5';nfu>f^':>A) , xh5 
7;i/*P7x-;i/) ffiiK (p-->7>'-N-^^;ut;g 

'J— OA) , xh^ (^>t5'7;U:+P7x-;i') flSSI 

(p-->7y-N-'s>vf;ub;u>f— OA) . xh^ 
CO^^^u^tP^x-;!/) «l^h'J->'?'-'i'::^-'i'7t5-0 
A. xh^ ('<>5'7;i/;<-P7x-;u) «§S'<>>»;u>» 
y5^;ux;i/7t^— OA, xh^ ('<>^7;u;i-P7x— 

;U) i8Kxh57x;U7t^^7t^— OA. (3. 5- 

v^h'J7;i'3i-py5=-;u7x-^u) i8»v^^;u7-u- 

OA. '\+-y-7JU*PBt3ilBlhUX5^JU7>t— OA h 

075:t'*t^(fe.n-5. 

[0 0 2 1 1 -:^. -flSiC(Vll) (O^b^iKitLTli, x 
h^7x— ;HfflS?7xP-fe-0A. xh^^x— ;HfflK 
IB. •xh^7x--'HflKhUf^;k xh^7x--»Hi!8K 

(xh^7x:^;U7t^;U7-f u^-t-vj^^) , xh^ ('^ 
>^'7;U:tP7x— -/U) ffllK7xP-fe— OA. xh^ 

('«;>'i$'7;u*P7x=.->u) iiSKx*>f=-;U7xP-b— 

OA. xh^ ('^>^'7;U:tP7x-;U) fflBK7-b?-;U 
7xPt— OA, xh^ ('^>^7;U;tP7x— -/U) flffl 
^7t^;U5;i/7xP-fe— OA. xh7 ('>^>^'7;l'^P7 
X— ;i/) ffllK->7>'7xP-biiOA, (^>^y 
;U:tP7x-;U) fflSKIS. xh^ (^>^'7;U:+P7x 
-M «8KhU9^;U, xh^ ('O^T'^l'itP^xi^ 
;U) mWJ'J-OA, xh^ ('^>^'7;U:5|-P7x-;U) 
«iSI:M-'JOA, xh5 ('«c>^:7j|.3j-P7x-;U) « 

^ (xh^7x-;U7H;u7-f y >^>^» . xh^ 

('>^>^'7;U;f P7x— ;l/) fflS^ (x h^7x— ;U7|?;i/ 
'J>«i'P^-f K) . ('<>^'7;u;i-P7x 
-;u) «Bii (xh^^x-^PTK^u^-f u>s») . xh 

-«ic (VI) . (VII) iu^o<b^ia<tuTii. ffy^ii. 

K'J ('0^'7;U:j-P7x:i->U) h'J (3. 5- 

V (hU7;U;*-P;<5F;U) 7x-;U] flieSI. hU7x— 

[0 0 2 2] *»MICfet\T(4. (c) fiR^^^<!:UTfflt^ 
e.n-5W«7;U5-0A<b^!|a<!:UUTIi. -IKSC (VI 
II) 
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R'S A I Q,-, • • ■ (VIII) 
(SC*. R' ' li, mmWL 1-20. L< (i 1 ~ 1 2 

<DK^b*3ga. QliTkigIS?-. ~2 0(D7-/U3 

R ' * 

^ A 1 - O -f A 1 - 
R I 

R 

[0 0 2 4] R"li. |t|Ki:P)C-e»'5. s li 

jiflr3~5 0, »*Ktt7~4 0(DS 10 

— 1 - 0 

I 

R ' ^ 

[0 0 2 61 (SC't'. R"fc<fct;:s liBljIEtiilDT* 
[0 0 2 71 ftlE-i»iC (VIII), (IX) feJ:t^ (X) © 

AS;t(im^S7m±(7)7;i'5y4^-y->T«.-5. 

>'+■y■>*«l^l*cne)(DS^1^!l*ffll^/£:^fi^lCf4. iS 
;i<t LTIi. 7-'U+^UT;U5-'?A<!:7k?5:<t'Olg#5i]<!: 

l^. ei]>t(fOWfil7;US-'^A<k^!«!l**«l?§aiJiCigj» 30 

W«i7;i'5::iC7A^b^#l€UP^Tfc$. ^IC7k«:^»p-r 

^W««l'\©i!R«7k* 5 ^ C7 A^b^l^!) <!: 5*5 $ 

;i/+;U7JU5;i^'A$SJt5^E-i±. $e>lC7lc*jgjE6$-i±« 

[0 0 2 81 ^fc, HiilS-lKiC (VIII) TS^?n-s<b^ 
1*l©*{t^J<!:UT(4. HU>5^;i'7;i'S-C»A. h'jx 
f^-Jl'T^l'S-OA. hU-l'V:/Ptr-;U7-»l'5-'5A, h 40 

UK. ■✓X^;U7';i/5-':>Ai7PU K. >f^;U7';l'5 — 
■^Av^QUK. X^-JI/T-JUS— •:7Avfi'D'J H. 

5=-->u7;u5-C7A7;u:i-y k. •y^^jy=f-)V7i\^^—^ 

A/N-fK^-fK. i^xf^^l/Z^US— •>A/\-f K. 

x5'JU7;U5^'?A-b:^:l^i'PU KJ&<!f*«^«f e>ti-5. 
[0 0 2 91 *§IW<0:^;4lct5ixTI4. (St) S^tt»( 

iUT. (1 ) ffilE (a) fig^J-. (b) fi£5J-*5±t; 
(c) fi£i^Offl^to1i-A>6)a:««««ffll^Tt)J:t\U 
(2) SUE (a) J«5}-i (b) ricWi (c) mOi^^f' 50 



+ ->»^fcl4/\n<7'>Jl?^*^L. rl41 
) -Cg$n«fl;^«J. -IK^ (IX) 
(0 0 2 31 

[<b2] 

R ' * 

A 1 ^ • • • ( IX) 

•R ' ^ 



flSiC (X) 
[0 0 2 5] 
[<b3l 



3 (on-vih 



( X ) 



(1) ©:^;i(C*3lt-5&tt«filc5^©fiEffl«lCOlxTI4. 

(a) fi£^J-**0. 0 0 0 1 ~ 5 5 Ut^lz/U hjk 
L< (40. 0 0 1 ~ 1 5 U^;U/U h->k ( b) 

0. 0 0 0 1 ~ 5 5 'J U V h JU. U < 140. 0 0 

1 ~ 1 5 U U y h;Ufc«fcy: ( c ) fig^j-** A I 

«J|T0. 0 1 ~5 0 OS'J^^U/Uy »*U<I4 
0. 0 5 ~ 1 0 0 S U tJU/ U y h;i'Oiia(=£ U . tfO 

(b) (a) m.i^=^}Vttm. 0 1 ~1 0 0. »S 
U<I40. 5~1 OteJ;tX (c) SE^J/ (a) fi)c^J^;UJ± 
m. 1 ~2 0 0 0. »*U<(45~1 0 0 OOEHIC* 
-5 <fc 5 JC S BE $ ffl I ^ -5 © *<a * U I ^ o 

[0 0 3 0] —fj. gtllS (2) (D^;SICfct%TI4. ^iS 
IStjgJKtflCfclNT^att^J^SSlfflmT. BuE (a) filt^J- 
i (b) fiE^i-t (c) fiE^J-t^SM^-e-SA^. ^<DI8I. 

( a ) fiE»A<0. 0 1 ~ 1 0 0 5 y ^;i//'J •> h;u. 

( b) ^^m. 0 1 ~ 1 0 0 s u^rju/u V h^^pfccfcy: 

( c ) m.^tfif< 1 j^^^STO. 1 ~ 1 0 0 0 = y 

U y h;i/CD«SH(c*-5J;p(cS^fiEiJ-«:fflOS©**M*U 

<. i#ic;ic(c^-r^# 

0. 5< (B) / (A) <5 

0. 5< CO / CAJ <5 0 0 

0. 1 ~ U^yU/U y h;K CA) 
(CC-C^ff". (A) i4««t§-r<D (a) fiE^^©^;UjS 

CB) l4%Mi4|-?<0 (b) ^^^O'EiUSS. (C) 
l4&«lliTO (c) i£^0'E;UaiS (A m^lftfl) ^ 

^■r. ) ^aife-r*^. ?#e>n*«tt^i4 («) 
I4*<su<inj±-rs. ±E CB) / CAD m. siutt 

l4iS14©iai±3aimA«E«)&n?aiM.. 5JU±TI4 (b) 
fiE5^*«jReic«ffl$n-5. CO / CA) A<0. 5 

JUTTI4;g1tOl6]±ja)m*<^+5i-C**L. 5 0 0iU± 
T(4 (c) fiE^^A<JittlCffiffl5n, SSfiSTHUv-^'tc^ 

a©A x^^tfimmir^, $^ic cad mi. i sut^u 

/'J-y h-»l'felT-CI4S«5*5i$SX^a<. ;S1$|S|±JaS 
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[0 0 3 1 ] ±iEll*4fcJ;t^ttJ8$rfflOTx 

!l#(CSiJPSIi>S<. iil:c:c^iEffl-CiiS1--5c<i:<i:;5:-5 
*^ ji^lil 0 0~3 5 O'C, U<(i1 2 0~2 5 

oicr-*s, ccT. x5^u>ma^(*©iB!**3ios io 

5. -yj, 3 5 0*C*i@;i5;S:<i:&*Ui^iaT'(iMj«;S 

LTli. ii;^Ox5^U'>a^i*<;DS^lcffli\e>n-5^J« 20 

e>n-5. *;t. X9=-U>-^a-^U7-f >^<Dl^.i|s4t/ 
■7-*S«tUTffllx«Cit>-C*«. MIC. (it) fi 
^©l»©E*tSPJRB$n-5C<tli;a:t^*«, il«0~l 5 
Okg/cm' G. U<(iO~1 0 0 k g/cm' 

[0 0 3 2] 

[njs^ij] ;*ic, :$i¥k^^mmwmj:zftmmizj:vm so 

(1) 7^h7 ('-<>:S'7;i/*P7x^;i/) miSi-i^^'^ji' 
:/pf<>;j'7;u^p'^>t'>i 5 2 = 

^efeHi^iUTWfc. ^#e.nfch'J ('^>;j'7;u=j-p 4o 

7x-;U) Iijil4 1 5 iJtJUi'O^^^UsJ-P^x— ;U 
:?7;U:i-P7x-;l') «8JilxP'5^;l/7-U-OA*6fe 

HftiLTi 1. 4 5gt;i/?!5fc. ^a.mtitmtfi±m^T 

*«c:<tli. :/p h>««»Jii«;1W:£ ( ' h-nm 

R) . ^VL»Btmmm^iimmm cc-nmr) -eis so 
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[0 0 3 3] (2) X^U>t 1 -jJ-i'^r^tCDttS^ 

7;Hf>-ca^U/S:», ^jgUfch>»l'X>4 2051JU 
K;U<!: 1 -:t-iff^>6 0 5 y U h;U€:f±ja*. 1 5 
Ot;*-C»igUfc. «!J»SA©(C. ^JSIb>th;l/X>2 
0 5 U U y hJU. h U -< vy5";U7;US ACO-N^-y- 
>i§>S (1. Ot;U/'J .y h^U) 0. 5 5 U U hJk ±IH 

mmm (d T?#e>n/t7^h5 coi^^^u^tp^x- 

«li!iv^5^v»U7^g-OA©h-;UX>5J-iJ[jR (2. 0 
5 Ut^lz/U y 3. 0 ~ U U hJl', >f >-^a^> 
^>Jx-;uv?;uzi-'5Avi7o^-< h;ux>?§>S 
(0. 5 * Ut;U/'J •;/ h;u) 8 ~ u g h>l/*An, X 

>5i-S*«2 4 k g/c m' «:«-pJ; e> (CX5^lx>**:^* 
«JgL/SA<e>s 1 5 0°CT5 5J-raS^^?T^;to B^i^ 
T^. i§*J«CQ-f V^P/t/-;U*3IA-r-5Ci:T. £ 

'*'icteALTB«0cb>t, 7Kgv-*^>ia • -ji-giju. so 

■CTMWH, iSBE^JiL. llt.*1 2 4'C(Dx5^U>-;;j- 

St:, isesT'A g xcfeit-ssRBttSSt Ct}] »o. e 6 

(7='->g y h7U/g) Tftofc. 
[0 0 3 4] ibRJffiJI 

( 1 ) xg^u><h 1 -^i'T'^iroftS^ 
^su;ti g -y h-/Koaii$«if*#m^sjEBSrt$^jss 

^TM^Ufc^. I^JSUfc hJUX>4 4 0 5 g g h-»U 

i: 1 -;l-^'-r>6 05 g g y h;i/, V-^J ^ y^'^-JVT 
*-'5AO'\4^-y->S}« (1. ot;u/g-> h^u) o. 55 
g g h^usrftia*-. 7 o'c*T?TSL;t. n 

«6^J1 (1) T'?#e)nfc7^h^ (^>';S'7>(U:tP7x- 

;u) ffliKv^5";u7-g-'?Acoh;ux>'^j-»>s (2. 0 
5 g t;u/g •> 1. 5 5 g g y i>'y{fu^> 
^>?x-;Uv';U3:z'?Av^p^-i' K«Oh;ux>jg;g 
(0. 5 = gt;uxg •> h;u) 4 * g g v h;u«:An. 

ySi^lC. 8 0'ClcSiaUfc, »:t^■C. X5^U>^^$:3» 
AU. :^ff*3 k g/cm' G[Z^*,l3.1filb. e^*?=f 

rt(DSg«:-^(cSiJ?ai-r-5c<*:*<T#«i:<;5:g, 

Cj7) 142. 3 (v=->g h^l'/g) 
[0 0 3 5] HtSM 2 ■ 

>'->i5'P'<>^'>>x-;u-:;;U3:z':7A>?i'P5^ K©ft 
toUic, >J->i7pAi>^-:;x-;uv;u=ix'?Avj>« 

*fft3fc. »j^ii 2 4'COxf^L/>-;l-^7->|tfi^{* 
3 8. 4 g »6ti;5:«^»© Ctj) 140. 6 8 (t' 
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[0 0 3 6] ktm9i2 

[0 0 3 7] mMm 3 

(1) 3fiK^(0^«!JSf& 

1 0 05'J h;K^->3.U>i'bf>IC, ^+-y->46. 
5 5 'J 'J ( c ) UT h U'f V 7'5^;U 

T^US--^ A(D'^+-y->jS>S 0. 0=E)\^/*Jvb)V) 1. 

'^^-y-^iSiS (0. 1 ^;u/u -y i. o = u 'J v 

*ilP^. 1 O^J-rBiaiJ*L/i. $e>lc, (b) Wl^fiE^^i: 
UT^ififfiJl (1) T^etlfcT^h^ ('<>^'7;U:*-P 

(1. 0 ^ 'J -y h-'l') 1. 5 5 'J U -y h^l/^rllPA. $ 6 

ic. 6 o^jHJKJf uTSttsj^€:?7o>t. ^§e>nfc&tt 

[0 0 3 8] (2) X5^U>t 1 -rti'^V.hOJtS^ 
^iSUfc 1 U y h;HlJf^f*#M^S*5grt*^Jg7;U 20 
=f>Tg»U/tm. KJgOfcn-'\+-y->4 2 05U U 
•y 1 -5r4»7'>6 0 5 U U -y h-ZUSftia*. 1 5 

>2 0 5 'J U -y hU-f V:7^5^-'i'7>U5 — -JAWS 

=<'-y->Sj6 (1. 0t;U/'J -y h->U) 1. 0 5 U U -y h;U. 
±E 3 fiE^J-OStt5*5«3 1 0 5 >J U -y ( 2 0 M 

«^«ffO. JUTO»ft*ll«S«lJ1 «tl^«(Cfiofe. n 30 
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^.1 1 8t©x5^U>-:ti'7^>ft«^i*3. 5g^?# 
;t. CuJ «5. 2 (T^i^'Jy 

g) TXt-DtCo 

[0 0 3 9] m^m 4 

( 1 ) xf^U^i 1 -:t^'x>'<i:<D^tM^ 

;uzf>TS»L?t^. ^JgLfch;ux>4 2 0 5'J 'j-y 
h;U<t 1 -:t^7^>6 0 * U 'J y h-ZU^rftJi*. 150 
ti^T^JiSUfc. MfiESASlC. ^filUfch-/UX>'2 0 
5 ij ij y hA, y'V-fy^^J\^7Jl'S. — 0/x(D^=¥-*t-> 
iSig (1. Ot^U/U -y hJU) 1. 0 * U U -y h^U. 5^ 

('<>^7;U:+P7x^;U) iSKv^f^-'UT— 'J — A 
© h-'l'X^^J-tft^ (0. 1 ^A/'J y y-M 1. 0 5 U 'J -y 
hiU. E31fi<bv^U3-r>AO's+-y->iJ-U{>R (3 0 5'J 

-y h^i/) 2 ~ y u -y h;u$^An. x?^u>^:^ 

4 kg/ cm' GIC«-:><fce>lCX?^U>^;^«:mi^U/<f 
1 5 0 "CT 5 i^lH«^*?TO, JUT©«lf^*ll«6 
m^ iimmiZ'fiz>fto l!t*1 2 9'C<0X5^U'>-:fi'7' 

4 (t'v'U y h^U/g) 
[0 0 4 0] 

<t*<T-$5, L/fc*^oT. *»flgt?^e)n«xf^u>m 

!f#ICi^tj^fiffiS;t^UX5"U>li, 7-f;i'A, S 

•5. 



